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Uti] 

A — Ru — P R3 

T V^T =fe) <fc V^i^ft;:!K^il&a^t*) 

m^-m4: ] x^l/>T'^sri: ^i^nft^m-^^ 1 

B — R u-P R3 
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[If^^Sl 0] |i^:^6 35iV^b9 0V^-rtl;^)^®Mi^®#^T^c:4-U':7-f > 

[0 0 0 1] 
[0 0 0 2] 
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[0 0 0 3] 

[0 0 04] 

[0 0 0 5] 

[0 0 0 6] 
[-ftlS] 

A — R u — P R3 

[0 0 0 7] 

[0 0 0 8] 
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[0 0 0 9] 

[0 0 10] 

/X, 
B — Ru — PR3 

[0011] 
[0 0 12] 

||8K:«^ MPFg mit—m<^ii'^^y'^^'t) iiHSg^tvC 
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i^200. 2 — 065662 
[0 0 13] 

^y\z:t\yy^ yit^mo^mn:^ ^^^'^^^'^^^^'^^ 

[0 0 14] 
[0 0 15] 

bT», fliJKr:^. m^^> ^hx^mm. se)fci±^^3s®#a®*®*^#it$ 

ti<5o j&Ti^T't), mit7mmiLhX\t. t/^n^y^/im^ 

[0 0 16] 

e> ^ n S in-* * liBlIM® % ® o T J: 
[0 0 17] 



2003-3026520 




2002—065662 
[0 0 18] 

[0 0 19] 

[0 0 2 0] 

2 (p p hg) mi^-^'^n^^^o 

[0 0 2 1] 

[^b5] 




Ru 



1 

— 



cyclohexane 1 20 "C, 24 h 
65»C,1h Sf-Clh 
then 0 "C 




PS-RuCl2(PPh^ CI PPha 



[0 0 2 2] 
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[0 0 2 3] 

i-5S:t>^, ±noy-m^^m&itruyfl/^=-^j^^i^-^m'\s^m.^ii^^x\^^ 

[0 0 2 4] 
[0 0 2 5] 

;i/3-Mb#^> s e)iciiN a p FQ^iKDmmmt hxmm^nr:Lmmt)'^m^ 

[0 0 2 6] 
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[ft: 6] 




Ru catalyst (20 mol %) 



hexane-toiuene (10:1) 
• reflux, 12 h 




[0 0 2 7] 

[0 0 2 8] 

[0 0 2 9] 
[||]mM] 

<IISfeMl> ■ 

[0 0 3 0] 



[0 0 3 1] 

cD;K/;s:^tci&e>=b®iiUT, iSf^^H^-ffcr (3 a) (3 b 

[0 0 3 2] 



[ft 7] 




<J) Synthesis of [Ru (77 



CgHgCOgEt) (Tj^-PPhg) Clg] 



8 



ffifflE# 2003-3026520 




#2 002 — 065662 
(2a) 

;i/^n^7Allfi#: (1) : CRu (Tj^-CgHgCOgE t ) C 1 2 ' ^ 
94g, 0. 6 1 mmo 1) (DS^^nn;*^? (1 4. 5ml)lChi;:7x 
rL;bJi^>?>37-r> (0. 3 2 1 1. 2 2mmo 1) SrilD;^, ^WVSO-^^mt^ 

[0 0 3 3] 

2 a) ^^fiS«;lC#fe (0. 7 15 g, 1. 2 2mmo 1) „ 
[0 0 3 4] 

[0 0 3 5] 

[Ru(T7<-C6H5C02Et)(T7l.PPh3)Cl2l (2a) 'H 
NMR 5 = 1.41 (t, 3H, J = 7.1 Hz), 4.43 (q, 2H, 7 = 7.1 Hz), 5.08 (t, 2H, J = 5.9 Hz), 
5.28-5.33 (m, IH), 6.44 (d, 2H, 7 = 6.1 Hz), 7.35-7.50 (m, 9H), 7.70-7.90 (m, 6H); l^c 
NMR 5 = 14.5. 62.6, 85.09. 85.11, 88.6, 95.31, 95.33. 128.1. 128.2, 130.59, 130.62, 
132 J, 133.0, 134.1, 134.2. 163.8; 3ip NMR 5 = 25.8. 

[0 0 3 6] 

(D Synthesis of [Ru ( 77 ^- CgHgC OgE t ) (y^^-PCyg) C 1 
(2b) 

h U 7 X -;i/3iN :7 -f > tcf^^ T b U S/ n ^ =3p 5/ ;i/ jj^ :^ 7 >f > & ffi v^ s 

[0 0 3 7] 

(D lg:^^^0^^by l/>;i/-5^— 'i'A^^: (3 a) (D^m. 
^VX'^i/y (5. 0 0 g) ^S/i'D^^iJ-^ (10 0ml) tC6 5Xi<0UM 
•VmMhr=.o :i<DmWLK> ±IB0);V'5=-~^'A^#: (2 a) (0. 2 0g) ^mM 
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[0 0 3 8] 

2 a ). b , ;i/ ^/oc - h *l fe- 

[0 0 3 9] 

[0 0 4 0] 

(10 0ml) -^miniy. mMKi 2wmMi^^t:^o r^2^-Ky>n/•e 

PS-RuClg (PPhg) (3 a) 5:#:fe:o 9 8 %(Z)>n/7^— ^7 A^M*^^ 

S R-MA SNHR 8 = 2 5. 7 (P^P hg) IC J: oTfto fco 
[0 0 4 1] 

(D lSr45-^©^^fc:Tl/>;V'r-'i7Adi^ (3 b) ©-^^ 

^■ffc (2 b) &Mv^T, _hia(Di:l^#CL/TlS45'^®^flsri/>-«/^-'?Aii 
{z^: PS-RuClg (PCyg) (3b)S:#feo 
^^P S R-MA SNMR 8 = 2 8. 5 (P.C y 3) T'$>S. 

<lli6M 2 > 
g9«:*i5?'feS/:;^M/S (RCM) 

[0 0 4 2] 



[0 0 4 3] 

ict^eoT> N, N-e;ru;i/-P- b;^3:>x;i/)f;>T^ K (6) <DmM^9^ 




filteration 



Sa 



solvent, reflux, 1 h 
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[0 0 4 4] 

a) (0. 0 5 8mmol/g, 6 8 9mg, 0. 04mmol) hVt/^ 
n'\^S/;i/3j^>^7'r > : PC 73 ( 1 1. 2mg, 0. 04iiimol)> 1, 1 
->:;7x.n;i/- 2 --r^n tfy' (4) (8. Smg, O. 04minol)feJ: 
tJJNaPFg(6. 7mg, 0. 0 4mmol) Sr-f V:;''n -;i/-^^-tJ-> 

(1:10, 10ml) (DWk^mmi^u^h. im^m.^^^rK.mw\^-^o 

[0 0 4 5] 
[0.04 6 ] 

N, n-s;tu;i/- P - h;i/:i^>x;i/3iN>r^ K (6) (so. smg, o. 

2 Ommo 1) h>n^:i:> (10:1. 10ml) ^g-^^gii:. _tSB® 

JCj:S?Sffi'fb;i/5^-^'AM^K (5 a) t.^mW^m^h. ^)CV^•Z?, 3§^^^#TIC 
12^iaiR^lyfc, 
[0 0 4 7] 

u^miimK b T v> V % r ^ & m^^xiji^^f <fc y ?fiM b fe. s^^^i* u 

[0 0 4 8] 

N-tosyl-2, 5-e;>^t: KnifD->n^ (3 3. 5mg, 7 5 %JR¥) 



[0 0 4 9] 
[0 0 5 0] 



1 1 
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m2] 



Ar-Tosyl.2,5-dihydropyrrole. » H NMR 5 = 2.43 (s, 3H). 4.11 (s. 4H), 5.65 (s, 
2H), 732 id, 2H, 7 = 8.2 Hz). 7.72 (d, 2H. 7 = BJ2 Hz); 13C NMR 5 = 21.4, 54.8, 125.4, 
127 J, 129.7. 134.1, 143.4. 

[0 0 5 1] 

^fc, mU-^ti.r=.mm (O. 04mmol)li. PCygdl. 2ing, 0 
. 0 4mmo 1) ^itJ^l, 1 - 2 -"/n tlV (4 ) (8. 3 
mg, 0. 0 4mmo 1) iL. ^ VZfU^-^ J -JV-^^^y (1:10, 10m 
1) Pt»lCfeV>T?g^U l^im. MSKrCig#bfeo ^S^CV^T'Na-PFg (6.-7 - 
mg, 0. 0 4mmol) fe^iUb. . $ SjICI 2 ^f^^MT'M^bfec 
[0 0 5 2] 

r=.m'\iitmm (5 a) s:#feo 

[0 0 5 3] 

:i(D^^izn^^^r^'^mmm (5 a) ^mmr^:r.inz^^x. ±m(Dm 
m^^-fee/x^jiS-ecDJR^ii, 2ias(D^M^'^8 1%, 3iss-e^M^c9 8 

<mmm3> 

T^nt^AM-ft; (3 b) S:mv^-Cll^#^ciSSSb:fem'ffi^t;^7^-^7AM^K (5 b) ^ 
[0 0 5 4] 

N-tosyi-2, 5 -i^t: Kntfn-;KDiR^i^4 9 %-efe-o:fe:o 

[0 0 5 5] 

<mmm4:> 



1 2 
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V^;5iV^-eiliiSbfcM^S•elH3S:^^•fe5^XSiS&^^ofei:35, N-tosyl-2, 
[0 0 5 6] 

<mmm5> 

mn:^9'^*/:^BLf!^ (RCM) 

^»J2i:|irmjCL-C, tSttft:;!/^^-^?^^^ (5 a) &2 Omo l%<D#J-ir 
•t^dlMU (10:1) ^^^JC^VaT. M^^^#T> 1 2 

[0 0 5 7] 
[0 0 5 8] 



enrty 



substrate 



product 



yield (%) 



2 



3 



4 



5 




98 



92 



72 



66 



82 



[0 0 5 9] 
[0 0 6 0] 
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[^4] 

Methyl (DL)-iV-TosyI-4^-didehydropipecolate. ' H NMR 8 = 2.42 (s, 3H), 
2.52-2.57 (m, 2H). 3.49 (s. 3H), 3.78-3.90 (s, IH). 4.02-4.16 (m, IH), 4.87 (t, IH, 7 = 
4.3 Hz), 5.58-5.70 (m, 2H), 7.29 (d, 2H, J * 8.3 Hz). 7.68 (d, 2H. J = 8.3 Hz); «C NMR 
5 = 21.4, 27.7, 42.0, 52.0, 52.5. 122.2, 123.3. 127.1, 129.4, 136.1, 143.3. 170.8. 

iV-TosyI-l^^,6-tetrahydropyrid[ine. NMR 8 = 2.18-2.24 (m, 2H), 2.43 (s, 
3H). 3.17 (t, 2H. J = 5.7 Hz), 3.57 (t. 2H, J= 2.6 Hz), 5.57-5.66 (m. IH), 5.71-5.80 (m. 
IH), 7.32 (d, 2H. / = 8.1 Hz), 7.67 (d, 2H, 7 = 8.1 Hz); 13c NMR 8 = 21.5, 25.2, 42.6, 
44.7, 122.7, 125.0, 127.6, 130.0, 133.2, 143.4. 

Diefiiyl 3-cyclopeiitene-l,l-dicarboxylate. ^H NMR 8 = 1.16 (t, 6H, / = 7.1 
Hz), 3.01 (s, 4H). 4.20 (q, 4H. 7 = 7.1 Hz). 5.61 (s, 2H); »3C NMR 5 = 14.0, 40.8, 
58.8, 61.5. 127.8, 172.2. 

2- PhenyI-2^-dihydrofuTaiii. »H NMR 8 = 4.77 (dddd, IH, J = 1.7, 2.4, 4.1, 12.9 

Hz), 4.88 (ddt, IH, 7= 2.0, 6.1, 12.9 Hz), 5.77-5.82 (m, IH), 5.87-5.92 (m. IH), 6.02- 
6.06 (m, IH), 7.65-7.38 (m, 5H); ^^C NMR 8 = 75.8. 87.9. 126.4. 126.6, 127.8, 128.5, 
129.9. 142.0. 

3- Methyl-N-to$yH^-dihydropyrrol-2-oiie. ^H NMR 8 = 1.79-1.84 (m, 3H), 
2.43 (s, 3H), 4.33-4.38 (m, 2H), 6.85-6.90 (m, IH), 7.33 (d, 2H. 7= 8.3 Hz). 7.96 (d, 
2H, 7= 8.3 Hz); I3c NMR 8 = 10.8, 21.6, 50.1, 127.9, 129.7, 134.9, 135.3. 139.2, 
145.0, 169.2. 

[0 0 6 1] 

<mMm 6 > 

[0 0 6 2] 
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3a (20 mol %). PPha (20 mol %) 
if^^^^J^ KpOg (0.5 eq), PrOH. reflux, 12 h 

87 % yield 

[0 0 6 3] 
[0 0 6 4] 

S-RuClg (PPhg) (3 a) (44. 3mg. 0. 17mmol) K 
2003(58. lmg> 0. 42mmol) fe<fct)f M> ;i/3}^:^:7-f > (4 

4. 3mg, 0. 17mmol) Ti2h:73i7:/ (101. 4mg, 0. 8 

4mmoi) 0D>f v^n7i7-;i/ (8. 4ml) ^iKc^m-e^inM-^ U ri^^v^ 
-ei zmm. M«S^#T{cig#L/feo 

[0 0 6 5] 

, i/Vi^^/v^n-^hW^l^X. 1 -7xn;i/x^y-;v (8 9. 3mg> 87 

[0 0 6 6] 

ci(Z> % ® CD fS^-fiitir^o ^ y ^ s . 

[0 0 6 7] 
[^5] 

l-PhenylethanoL NMR 8 = 1 .46 (d, 3H, 7 = 6.4 Hz), 2.20 (s. IH), 4.84 (q. IH, 
/ = 6.4 Hz). 7.20-7.37 (m. 5H); »3c NMR 5 = 25.1. 70.3, 125.3. 127.4. 128.4. 145.8. 

[0 0 6 8] 

ov^T=fe>S7C;S^S;S:^fo;to 6 o~9 o%<^)i^v^>RJ;E:lR^-e> ^^5-rsT;v3- 

1 5 ffiH^lt 2003-3026520 
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<mmm'7> 

[0 Q 6 9] 

3a (20 mol %), PPha (20 mol %) .'-"^v^x^ 

NH4pF6(20mol%) JLJL 

hexane-toluene (10:1), reflux, «)h ^"'^^^^ 

68% yield 
[0 0 7 0] 

[0 0 7 1] 

S-RuC Ig (PPhg) (3a) (0. 0 5 8inmol/g, 6 8 9ing, 0 
. 04mmol) S:> h 'J :7x~;i/3^;^:7 ^' > (10. 5mg, 0. 04nimo 

1) ^jctl^NH^PFg (6. 5mg, 0. 0 4 mmo 1) t. t.%K. 2 -x^ — 
jl-l- (2-yVJl) t/^n^^^y (7) (34. 3mg, 0. 2 0mmo 

1) (D^^'^-y- h;i/x> (10:1,10ml) ^|gtK:^m*eM-&b, 2 0^ 

[0 0 7 2] 

jv^u-rhmmhtco rtiic4:oT> 6, 7, 8, 9 -^h^T^l^n^yh Ci 

, 2-63 (23. 4mg, 6 8%JR^) 

[0 0 7 3] 

d ® =b 0) ® i^5tffitt^?c ® 21 y « o 

[0 0 7 4] 
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6,7A9-Tetnihydroiiaphtho[l^lfuraii. IR NMR 6 = 1.76-1.79 (m. 4H), 2.87 
(t. 2H, / = 5.6 Hz). 258 (t, 2H, 7 = 5.6 Hz). 6.70 (d, IH. /'= 2.0 Hz). 6.97 (d. IH, J = 
7.9 Hz). 7.32 (d. IH, J = 7.9 Hz). 7.56 (d, lH.y = 2.0 Hz). »3c NMR 5 = 214. 22.7. 



[0 0 7 5] 

jst_b#b<m«bfeii^»j, ^<D&,m<ommK^^Xs ^^^^^t-isit-rs 



23.3. 106.6. 117.8, 121.1. 124.1, 133.3. 144.0, 153.7. 



1 7 
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mm: 



uti: 

/X. 
A — Ru — PR3 
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WtM^-^ [396020800) 
l,mM¥BB 1998^ 2^240 
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